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TITLE OF THE INVENTION 



AN IMAGE PROCESSING APPARATUS, A READER CONTROLLER, AND 
A METHOD FOR CONTROLLING THE READER CONTROLLER 



BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to an image processing apparatus 
10 having a printer function and a copying function, a reader 
controller mounted in such an apparatus, and a method for 
controlling the reader controller. 

Description of the Related Art 

15 C In general, priting apparatuses include ink- jet prin- 
ters, thermal transfer printers, electrophotographic prin- 
ters and the like. The electrophotographic printers include, 
for example, laser-beam printers. 

A description will now be provided of the configuration 

20 and the state of use of a laser-beam printer with reference 
to FIGS. 19 and 20. FIG. 19 is a schematic block diagram il- 
lustrating the configuration of a conventional laser-beam 
printer. FIG. 20 is a diagram illustrating the state of use 
of the laser-beam printer shown in FIG. 19. 

25 As shown in FIG. 19, the laser-beam printer includes an 



engine controller (hereinafter termed a "DC controller") 
2002 for driving an image forming mechanism 2003 for execut- 
ing a series of processing of conveying a sheet and forming 
an image represented by image data on the sheet, and a prin- 
ter controller 2103 for performing data processing of gener- 
ating image data by processing printing data transferred 
from a host computer 2104, setting an operation for the DC 
controller 2002, transmitting the image data at a predeter- 
mined timing corresponding to the DC controller 2002, and 
transmitting a command relating to the setting of the opera- 
tion of the DC controller 2002. The image forming mechanism 
(engine) 2003, the DC controller 2002 and the printer con- 
troller 2103 are mounted in a main body 2001 of the printer 
together with an option controller 2006 (to be described 
later ) . 

An optional sheet feeding cassette 2004 and a sorter 
2005 are also mounted in the main body 2001 of the printer. 
Driving operations for the optional sheet feeding cassette 
2004 and the sorter 2005 are controlled by the option con- 
troller 2006, The option controller 2006 controls driving 
operations for the optional sheet feeding cassette 2004 and 
the sorter 2005 based on commands from the printer control- 
ler 2103. 

As shown in FIG. 20, the laser-beam printer can be used 
as a dedicated printer for the host computer 2104, or as a 



printer shared in a network. More specifically, when using 
the laser-beam printer as a dedicated printer for the host 
computer 2104, the printer controller 2103 is connected so 
as to be communicatable with the host computer 2104, and 
performs processing, for example, of analyzing printing data 
supplied from the host computer 2104, generating image data 
so as to be subjected to printing processing based on the 
analysis, and transmitting the generated data to a printer 
engine 2102, and outputs a control command relating to prin- 
tout by the printer engine 2102. The image data and the con- 
trol command are transmitted to the printer engine 2102 via 
a video I/F (interface) 2101. The printer engine 2102 indi- 
cates a unit including the image forming mechanism (engine) 
2003, the DC controller 2002, the optional sheet feeding 
cassette 2004, the sorter 2005 and the optional controller 
2006 shown in FIG. 19. 

The printer engine 2102 prints the image data trans- 
mitted from the printer controller 2103 based on the control 
command from the printer controller 2103. Each processing to 
be executed during the printing operation, such as sheet 
feeding processing, printing processing, sheet discharging 
processing or the like, is controlled by the DC controller 
2002 and the optional controller 2006. 

Recently, multifunctional apparatuses have been 
developed. For example, by being combined with an image 



reading device and a host computer, the above-described 
laser-beam printer can realize a copying function. Alterna- 
tively, by incorporating an image reading device in the 
laser-beam printer, a composite apparatus having a printer 
function and a copying function is provided. 

A description will now be provided of apparatuses 
having such functions with reference to FIGS. 21 and 22. 
FIG. 21 is a diagram illustrating an approach of realizing a 
copying function by a laser-beam printer by being combined 
with an image reading device and a host computer. FIG. 22 is 
a diagram illustrating the configuration of a composite ap- 
paratus having a printer function and a copying function by 
incorporating an image reading device in a laser-beam prin- 
ter. 

In the approach shown in FIG. 21, if the laser-beam 
printer is used as a dedicated printer for the host computer 
2104 (as shown in FIG. 20), an image reading device 2501 is 
connected to the host computer 2104, and read data obtained 
from the image reading device 2501 is output to the printer 
controller 2103 via the host computer 2104, so that a copy- 
ing function can be executed using the printer function of 
the laser-beam printer. 

Alternatively, if the laser-beam printer is used as a 
printer shared in a network 2105 (as shown in FIG. 20), the 
image reading device 2501 is connected to the network 2105, 
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and read data obtained from the image reading device 2501 is 
output to the printer controller 2103 via the network 2105, 
so that a copying function can be executed using the printer 
function of the laser-beam printer. 

5 The composite apparatus shown in FIG. 22 includes a 

C -eo nttrolle r unit (printer controller) 2602 connected so as 
to be communicatable with the host computer 2104, a reader 
unit (image reading device) 2502 for reading an image of an 
original, an I/F 2601 for connecting the controller unit 

10 2602 to the reader unit 2502 so as to be communicatable with 
each other, and a selector unit 2603 for selecting one of 
image data from the controller unit 2602 and image data from 
the reader unit 2502 and outputting the selected data to the 
printer engine 2102. In the composite apparatus having the 

15 above-described configuration, the selector unit 2603 
selects one of image data from the controller unit 2602 and 
image data from the reader unit 2502 while confirming the 
operational states of the controller unit 2602 and the 
reader unit 2502 via the I/F 2601, and outputs the selected 

20 image data to the printer engine 2102, so that one of the 
printer function and the copying function can be executed. 

However, in the configuration shown in FIG. 21, image 
data obtained from the image reading unit 2501 is output to 
the printer controller 2103 via the host computer 2104 or 

25 the network 2105 during the execution of a copying mode. Ac- 
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cordingly, a considerable time is required for transferring 
the image data output from the image reading device 2501 to 
the printer controller 2103, and therefore a copy output 
cannot be obtained in a real time. 
5 In the composite apparatus shown in FIG. 22, since it 

is necessary to newly provide the I/F 2601 for connecting 
the controller unit 2602 to the reader unit 2502, it is 

h= necessary to greatly change the hardware and software in or- 

fn 

3 der to provide a composite apparatus having a printer func- 

M= 10 tion and a copying function based on a conventional laser- 

jt beam printer, thereby providing a surplus time for the 

S development of the apparatus, and a possibility of greatly 
increasing the production cost. 

15 SUMMARY OF THE INVENTION 

The present invention has been made in consideration of 
the above-described problems. 

It is an object of the present invention to provide an 
20 image processing apparatus, a reader controller, and a 
method for controlling the reader printer, in which a copy- 
ing function having a high processing speed can be realized 
without greatly changing the hardware and software in the 
configuration of a printer function caused by the addition 
25 of an image reading device in order to add the copying func- 
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tion to the printer function. 

It is another object of the present invention to effi- 
c ciently realize both -e-£- a printer function and a copying 
function without causing interference between these func- 
5 tions. 

It is still another object of the present invention to 
provide a copying function by utilizing a printer function 
which is originally provided. 

According to one aspect, the present invention which 

10 achieves these objectives relates to an image processing ap- 
paratus including an engine controller for controlling an 
image forming mechanism for forming an image on a sheet 
based on image data, a printer controller for forming image 
data from printing data transferred from an external ap- 

15 paratus , for transmitting the image data to the engine con- 
troller, and for transmitting a command for setting an 
operation of the engine controller to the engine controller, 
and a reader controller for controlling an original-reading 
device for outputting image data by reading an image of an 

20 original, and for transmitting the image data output from 
the original-reading device to the engine controller. The 
reader controller is provided between the printer controller 
and the engine controller so as to be commun icatable with 
each of the controller and the engine controller, and con- 

25 trols the acquisition of a right to use the engine control- 



ler with the engine controller. 

According to another aspect, the present invention 
which achieves these objectives relates to a reader control- 
ler for controlling an original-reading device for output- 
ting image data by reading an image of an original. The 
reader controller includes a reception unit for receiving 
image data and a command for setting an operation from a 
printer controller for forming image data from printing data 
transferred from an external apparatus, a transmission unit 
for transmitting image data and a command for setting an 
operation to an engine controller for controlling an image 
forming mechanism for forming an image on a sheet based on 
image data, a selection unit for selecting one of the image 
data output from the original-reading device and the image 
data received from the printer controller as the image data 
to be transmitted from the transmission unit, and a control 
unit for controlling the acquisition of a right to use the 
engine controller with the printer controller. 

According to still another aspect, the present inven- 
tion which achieves these objectives relates to a method for 
controlling a reader controller for controlling an original- 
reading device for outputting image data by reading an image 
of an original. The method includes the steps of receiving 
image data and a command for setting an operation from a 
printer controller for forming image data from printing data 
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transferred from an external apparatus, transmitting image 
data and a command for setting an operation to an engine 
controller for controlling an image forming mechanism for 
forming an image on a sheet based on image data, selecting 

5 one of the image data output from the original-reading 
device and the image data received from the printer control- 
ler as the image data to be transmitted in the transmitting 
step, and controlling the acquisition of a right to use the 
engine controller with the printer controller. 

10 According to still another aspect, the present inven- 

tion which achieves these objectives relates to an image 
processing apparatus including an engine controller for con- 
trolling an image forming mechanism for forming an image on 
a sheet based on image data, a printer controller for form- 

15 ing image data from printing data transferred from an exter- 
nal apparatus, for transmitting the image data to the engine 
controller, and for transmitting a command for setting an 
operation of the engine controller to the engine controller, 
and a reader controller for controlling an original-reading 

20 device for outputting image data by reading an image of an 
original, and for transmitting the image data output from 
the original-reading device to the engine controller. The 
reader controller is provided between the printer controller 
and the engine controller so as to be communicatable with 

25 each of the printer controller and the engine controller, 



analyzes the command transmitted from the printer control- 
ler, and transmits a command to the engine controller in ac- 
cordance with a result of the analysis. 

According to still another aspect, the present inven- 
tion which achieves these objectives relates to a reader 
controller for controlling an original-reading device for 
outputting image data by reading an image of an original. 
The reader controller includes a reception unit for receiv- 
ing image data and a command for setting an operation from a 
printer controller for forming image data from printing data 
transferred from an external apparatus, a transmission unit 
for transmitting image data and a command for setting an 
operation to an engine controller for controlling an image 
forming mechanism for forming an image on a sheet based on 
image data, a selection unit for selecting one of the image 
data output from the original-reading device and the image 
data received from the printer controller as the image data 
to be transmitted from the transmission unit, and a gener- 
ation unit for analyzing the command transmitted from the 
printer controller and for generating a command to be trans- 
mitted to the engine controller in accordance with a result 
of the analysis. 

According to still another aspect, the present inven- 
tion which achieves these objectives relates to a method for 
controlling a reader controller for controlling an original- 



reading device for outputting image data by reading an image 
of an original. The method includes the steps of receiving 
image data and a command for setting an operation from a 
printer controller for forming image data from printing data 
transferred from an external apparatus, transmitting image 
data and a command for setting an operation to an engine 
controller for controlling an image forming mechanism for 
forming an image on a sheet based on image data, selecting 
one of the image data output from the original-reading 
device and the image data received from the printer control- 
ler as the image data to be transmitted in the transmitting 
step, and analyzing the command transmitted from the printer 
controller and generating a command to be transmitted to the 
engine controller in accordance with a result of the 
analysis . 

The foregoing and other objects, advantages and fea- 
tures of the present invention will become more apparent 
from the following description of the preferred embodiment 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating the con- 
figuration of an image forming apparatus according to an em- 
bodiment of the present invention; 
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FIG. 2 is a diagram illustrating a state in which an 
optional automatic original-conveying device is mounted in 
an image reading device of the image forming apparatus shown 
in FIG. 1; 

5 FIG. 3 is a diagram illustrating electrical connection 

between a reader controller and a printer controller and be- 
tween the reader controller and a DC controller of the image 
forming apparatus shown in FIG. 1; 
^ FIG. 4 is a block diagram illustrating the configura- 

5 

H= 10 tion of the reader controller shown in FIG. 3; 

fy . FIGS. 5(a) and 5(b) are flowcharts illustrating a com- 

tjEj munication operation relating to a request to change a sheet 

feeding cassette between the printer controller and the DC 

controller ; 

15 FIGS. 6(a) and 6(b) are flowcharts illustrating a com- 

munication operation of the reader controller for a request 
to change the sheet feeding cassette from the printer con- 
troller during a copying operation; 

FIG. 7 is a flowchart illustrating processing when a 

20 change in the state of the engine side has been transmitted 
from the DC controller to the reader controller using a 
/PCCRT signal; 

FIG. 8 is a diagram illustrating the location and ex- 
change of data when a request for a printing operation is 
25 generated during a copying operation; 
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FIG. 9 is a diagram illustrating the location and ex- 
change of data when a request for a copying operation is 
generated during a printing operation; 

FIG. 10 is a timing chart during an interrupt copying 
5 operation; 

FIG. 11 is a diagram illustrating a difference in the 
data trasmission timing between a printing operation and a 
copying operation in the image forming apparatus shown in 
FIG . 1; 

10 FIG. 12 is a block diagram illustrating the configura- 

tion of another reader controller which replaces the reader 
controller shown in FIG. 4; 

FIG. 13 is a diagram illustrating signals exchanged be- 
tween a printer controller and a DC controller in a laser- 
15 beam printer; 

FIG. 14 is a table illustrating a summary of the name 
and the direction of each signal exchanged between the prin- 
ter controller and the DC controller; 

FIG. 15 is a diagram illustrating the configuration of 
20 an image forming mechanism within the laser-beam printer; 

FIG. 16 is a timing chart illustrating image-data 
transmission timings in the laser-beam printer; 

FIG. 17 is a timing chart illustrating timings in 
serial communication in the laser-beam printer; 
25 FIG. 18 is a timing chart for commands/statuses ex- 



changed between the printer controller and the DC controller 
during a color printing operation; 

FIG. 19 is a schematic block diagram illustrating the 
configuration of a conventional laser-beam printer; 

FIG. 20 is a block diagram illustrating the state of 
use of the laser-beam printer shown in FIG. 19; 

FIG. 21 is a block diagram illustrating a method for 
realizing a copying function by a laser-beam printer by 
being combined with an image reading device and a host 
computer; and 

FIG. 22 is a block diagram illustrating the configura- 
tion of a composite apparatus having a printer function and 
a copying function obtained by incorporating an image read- 
ing device in a laser-beam printer. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will 
now be described with reference to the drawings. 

First, a description will be provided of an image form- 
ing mechanism within a laser-beam printer to which the 
present invention is applied, with reference to FIG. 15. 
FIG. 15 is a diagram illustrating the configuration of the 
image forming mechanism within the laser-beam printer to 
which the present invention is applied. 
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The image forming mechanism includes a mechanism for 
forming an electrostatic latent image on a photosensitive 
drum by laser-beam scanning, a mechanism for developing the 
electrostatic latent image, an -opt-i~cal~-prooess-i«g- s mechanism 
for transferring the latent image onto a printing sheet, a 
fixing processing mechanism for fixing a toner image trans- 
ferred onto the printing sheet, a printing-sheet feeding 
processing mechanism, and a printing-sheet conveying 
processing mechanism. 

More specifically, - as shown in FIG. 15, an optical 
processing mechanism 401 includes a laser driver for per- 
forming on/off driving of a laser beam emitted from a semi- 
conductor laser in accordance with an image signal supplied 
from a printer controller. The laser beam emitted from the 
semiconductor laser is deflected in a main scanning direc- 
tion by a (rotating) polygonal mirror. The laser beam 
deflected in the main scanning direction is guided to a 
photosensitive drum 402 via a reflecting mirror to expose 
the surface of the photosensitive drum 402 in the main scan- 
ning direction. 

An electrostatic latent image is formed on the 
photosensitive drum 402 by scanning exposure of the laser 
beam. The formed latent image is developed to provide a 
toner image by toners supplied from developing units 403 and 
404. Toners having colors of Y (yellow), M (magenta) and C 
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(cyan) are supplied from the developing unit 403, and a 
toner having a color of K (black) is supplied from the 
developing unit 404. When an image to be printed is a black- 
and-white image, developing processing only by the develop- 
_^ 5 ing unit 404 is performed. When an image to be printed is a 

^ color image, developing processing by the developing units 

f* s 403 and 404 is performed. 

"y The toner image formed on the photosensitive drum 402 

P5 is transferred onto an intermediate transfer member 405 

H 1 10 rotating in a direction opposite to the direction of rota- 

Li 

fy tion of the photosensitive drum 402. When an image to be 

yp printed is a black-and-white image, the transfer of a black 

toner image from the photosensitive drum 402 onto the inter- 
mediate transfer member 405 is completed by a single rota- 
15 tion of the intermediate transfer member 405. When an image 
to be printed is a color image, the transfer of a four-color 
C toner image from the photosensitive drum 402 onto the -inr 
C - temodicuko transfer member 405 is completed by four rotations 
of the intermediate transfer member 405. 
20 The toner image on the intermediate transfer member 405 

is transferred onto a printing sheet fed by the sheet feed- 
ing processing mechanism while being synchronized in a sub- 
scanning direction. More specifically, the printing sheet is 
fed between the intermediate transfer member 405 and a 
25 transfer belt 406, which conveys the printing sheet while 



being synchronized in the sub-scanning direction. The toner 
image on the intermediate transfer member 405 is transferred 
onto the printing sheet while the printing sheet is con- 
veyed. Upon completion of the transfer of the toner image 
from the intermediate transfer member 405 onto the printing 
sheet, the surface of the intermediate transfer member 405 
is cleaned by a cleaner 402b. 

The fixing processing mechanism includes a fixing unit 
for fixing the toner image transferred onto the printing 
sheet by heat and pressure. The fixing unit includes a 
fixing roller 407a and a pressing roller 407b. A heater for 
heating the toner image is provided in the fixing heater 
407a. The heater is controlled by the DC controller 2002 
(shown in FIG. 1) so as to provide a predetermined fixing 
temperature. The printing sheet having the image fixed 
thereon is discharged outside the fixing unit by a pair of 
discharging rollers 407c. 

The printing sheet feeding mechanism includes an upper 
cassette 408 and a lower cassette 409 for accommodating 
printing sheets, and a tray for manual insertion of a sheet 
so as to selectively feed a printing sheet in the cassettes 
and the tray. 

The upper and lower cassettes 408 and 409 are mounted 
in the main body of the printer. Each of the cassettes in- 
cludes a size detection mechanism for electrically detecting 
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the size of printing sheets in accordance with a moved posi- 
tion of a partition plate (not shown), and corresponding 
ones of sheet-absence sensors S8 - Sll (the sensors S8 and 
S9 in the upper cassette 408, and the sensors S10 and Sll in 

5 the lower cassette 409 ) for detecting the absence of a 
printing sheet.. The uppermost printing sheet is conveyed 
from the upper cassette 408 or the lower cassette 409 to a 
sheet feeding roller 415 by the rotation driving of a pickup 
roller 411 or 412, and a sheet feeding roller 413 or 414, 

10 respectively. Each of the pickup rollers 411 and 412 is sub- 
jected to intermittent rotation driving by a driving means 
(not shown) at every sheet feeding operation to feed a 
printing sheet at every rotation of the corresponding one of 
the pickup roller 411 and 412. 

15 A sheet feeding roller 415 conveys the fed printing 

sheet based on the output of a fed-sheet sensor S12 until 
the leading edge of the sheet reaches a position correspond- 
C ing to y *rsi li at i o n rollers 420. Whether or not the leading 
edge of the printing sheet reaches the position correspond- 

20 ing to the registration rollers 420 is determined based on 
the output of a registration sensor S4 . The registration 
rollers 420 perform stop and release of feeding of the fed 
printing sheet. The operation of the registration senso re 
C 420 is controlled -ao as to be synchronized with sub-scanning 

A 

25 of the laser beam. 



The manual insertion tray is provided in the main body 
of the printer. A printing sheet mounted on the manual in- 
sertion tray by the user is fed toward the registration rol- 
lers 420 by a sheet feeding roller 416 based on the detec- 
tion outputs of manually-inserted-sheet sensors SI and S2. 
The printing sheet fed from the manual insertion tray toward 
the registration rollers 420 is detected based on the output 
of a sheet sensor S3. 

The printing-sheet conveying processing mechanism in- 
cludes a transfer belt 406 for conveying the printing sheet 
conveyed by the registration rollers 420 toward the fixing 
unit via the intermediate transfer member 405, respective 
pairs of conveying rollers 421, 422 and 423 for guiding the 
printing sheet discharged from the fixing unit to a 
discharged-sheet tray (face-down tray) 418 formed on an up- 
per portion of the main body of the printer along a convey- 
ing path R4 , a pair of conveying rollers 424 for guiding the 
printing sheet discharged from the fixing unit to the sorter 
2005 (shown in FIG. 1) or a connecting port 417 with a face- 
up tray along a conveying path R3 , a pair of reversal rol- 
lers 425 for switching the printing suface of the printing 
sheet from one surface to another surface, respective pairs 
of conveying rollers 426 and 427 for again guiding the 
printing sheet whose printing surface has been switched from 
the one surface to the other surface to the sheet feeding 
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roller 415 along a duplex-sheet conveying path R2 , and driv- 
ing means (not shown) for driving the conveying rollers 421, 
422, 423, 424, 426 and 427, and the reversal rollers 425. 

A sheet sensor S5 for detecting the presence of a 
printing sheet on a conveying path Rl from the intermediate 
transfer member 405 to the fixing unit is provided at a por- 
tion of the conveying path Rl . A discharged-sheet sensor S14 
for detecting discharge of a printing sheet is provided at a 
portion of the conveying path R4 . A detection sensor S15 for 
detecting the state of mounting of a printing sheet dis- 
charged onto the discharged-sheet tray 418 is provided at 
the entrance of the discharged-sheet tray 418. A sheet sen- 
sor S13 for detecting a printing sheet whose printing sur- 
face has been reversed is provided at a portion of a convey- 
ing path from the discharging rollers 407c to the reversal 
rollers 425. A duplex-sheet sensor S7 for detecting a print- 
ing sheet present on the duplex-sheet conveying path R2 is 
provided at a portion of the duplex-sheet conveying path R2 . 

Next, a description will be provided of signals ex- 
changed between a printer controller and a DC controller of 
the laser-beam printer via a video I/F with reference to 
FIGS. 13 and 14. FIG . 13 is a diagram illustrating signals 
exchanged between the printer controller and the DC control- 
ler in the laser-beam printer. FIG. 14 is a table illustrat- 
ing a summary of the name and the direction of each signal 
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exchanged between the printer controller and the DC control- 
ler shown in FIG. 13. 

As shown in FIG. 13, signals exchanged between the 
printer controller 2103 and the DC controller 2002 are 

5 /PPRDY203, /CPRDY204, /RDY205, /PRNT206 , /TOP207, /LSYNC208, 

/VCLK209 , /VDOEN210, /VD0211, /CCLK212, /CBSY213, /CMD214, 
/SBSY215, /STS216 and /CCRT217. The names of these signals 
are shown in FIG. 14. 

The signal / P PRDY 2 0 3 is output after completing 

10 processing, such as initialization after turning on the 
power supply, and indicates that the DC controller 2002 is 
in a standby state of being communicatable with the printer 
controller 2103. The signal /CPRDY204 is output after com- 
pleting processing, such as initialization after turning on 

15 the power supply, and indicates that the printer controller 
2103 is in a state of being communicatable with the DC con- 
troller 2002. 

The signal /RDY205 indicates whether or not the DC con- 
troller 2002 is in a standby state of being capable of per- 

20 forming a printing operation, and assumes "TRUE" when states 
relating to the respective processing for the printing 
operation satisfy preset conditions. For example, if states 
relating to the respective processing for the printing 
operation satisfy conditions such that the temperature of 

25 the inside of the fixing unit reaches a predetermined tern- 
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perature, a sheet does not remain within the main body 2001 
of the printer, the polygonal mirror is rotating at a 
predetermined speed, and the like, the signal /RDY205 as- 
sumes "TRUE" . 

5 The signal /PRNT206 is used for the request of the 

start or continuation of a printing operation provided from 
the printer controller 2103 to the DC controller 2002. The 
signal /TOP207 is a synchronizing signal, serving as a 
reference for vertical scanning of an image, transmitted 

10 from the DC controller 2002 to the printer controller 2103, 
and is output after a predetermined time period after the 
output of the signal /PRNT206. The signal /LSYNC208 is a 
synchronizing signal, serving as a reference for horizontal 
scanning for the printer controller 2103, transmitted from 

15 the DC controller 2002 to the printer controller 2103, and 
is output after a predetermined time period after the output 
of the signal /PRNT206 as the signal /TOP207. 

The signal / VCLK209 is a synchronizing clock signal for 
the output of the signals /VDOEN210 andA00211 generated by 

20 the printer controller 2103, and has a frequency correspond- 
ing to the image signal. The signal /VDOEN210 is output from 
the printer controller 2103 in order to control the recep- 
tion of the image signal by the DC controller 2002. The sig- 
nal /VD0211 represents image data, which is output from the 

25 printer controller 2103 making the signals /TOP207 and 
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/LSYNC208 references for vertical scanning and horizontal 
scanning, respectively, in synchronization with the signal 
/VCLK209 . 

The singal /CCLK212 is a synchronizing clock signal for 
5 the printer controller 2103 to obtain synchronism of serial 
communication performed with the DC controller 2002. The 
% signal /CBSY213 is a strobe signal for outputting the signal 

/J /CMD214, serving as a command signal. The signal /CMD214 is 

a command signal for the printer controller 2103 to perform 
[\ 10 an instruction to the DC controller 2002. 

i7 ; The signal /SBSY215 is a signal for outputting the sig- 

W nal /STS216. The signal /STS216 is a signal indicating the 

CI internal status of the DC controller 2002 output in response 

to the signal /CMD214. 
15 The signal /CCRT217 is a signal for notifying the prin- 

ter controller 2103 of a change in the internal status of 
the DC controller 2002 when the internal status has changed. 
For example, upon reception of the signal /CCRT217, the 
printer controller 2103 provides a command to ask the con- 
20 tents of the change in the internal status of the DC con- 
troller 2002. The DC controller 2002 notifies the printer 
controller 2103 of the received contents using the signal 
/STS215 in response to the command. 

Next, a description will be provided of timings of sig- 
25 nals exchanged between the printer controller 2103 and the 
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DC controller 2002 with reference to FIGS. 16 and 17. FIG. 
16 is a timing chart illustrating timings of transmission of 
image data in the laser-beam printer. FIG. 17 is a timing 
chart illustrating timings in serial communication in the 
laser-beam printer. 

Upon completion of the preparation of transmission of 
image data in the printer controller 2103, then, as shown in 
FIG. 16, first, a Low (TRUE) /PRNT206 signal is transmitted 
to the DC controller 2002, and at the same time, a /VCLK209 
signal used for the transfer of the image data is generated. 

In response to these signals, the DC controller 2002 
performs various settings within the printer, and outputs 
/TOP207 and /LSYNC208 signals to the printer controller 2103 
when a state of being capable of receiving the image data 
has been provided. The printer controller 2103 transfers a 
/VDOEN210 signal to the DC controller 2002 together with -fe&e 
a /VD0211 signal making /TOP207 and / LSYNC 2 0 8 signals 
references . 

Next, a description will be provided of timings in 
serial communication performed during a printing operation 
with reference to FIG. 17. 

First, a case in which a /CCRT217 signal is not used 
will be described. When the printer controller 2103 trans- 
mits a command to the DC controller 2002, as shown in FIG. 
17, the printer controller 2103 makes a /CBSY213 signal Low 
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(TRUE), and transmits a 



/CMD214 signal to the DC controller 
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15 



20 



25 



2002 in synchronization with a /CCLK212 signal. Upon recep- 
tion of the /CMD214 signal, the DC controller 2002 first 
confirms that the / CBSY2 1 3 signal assumes High (FALSE), and 
then makes the /SBSY215 signal Low (TRUE) and transmits 
status data of the engine side corresponding to the command 
as a /STS216 signal in synchronization with a /CCLK212 sig- 
nal. Upon reception of the /STS216 signal, the printer con- 
troller 2103 continues or interrupts the control of printing 
in accordance with the contents indicated by the /STS216 
signal . 

Next, a case in which a /CCRT217 signal is used will be 
described. A / CCRT 2 17 signal assumes Low (TRUE) when a 
change occurs in the state of the engine side assigned in 
advance by the printer controller 2103. For example, assume 
that the printer controller 2103 has made a setting in ad- 
vance using a /CMD214 signal so as to make the /CCRT217 sig- 
nal effective when the absence of a sheet occurs. 

In this set condition, for example, if the printer con- 
troller 2103 provides a request to perform printout on two 
sheets when only one sheet remains, a printing operation is 
normally executed without causing any problem. However, the 
second printing sheet is absent in the second printing 
operation. Accordingly, the DC controller 2002 detects a 
change in the state when image formation on the second sheet 



has been started, and makes the /CCRT217 signal from High to 
Low. Upon reception of the Low /CCRT217 signal, in order to 
confirm which cassette is in the state of the absence of a 
sheet, the printer controller -2 002 transmits a command 
(/CMD214) to request a status of the presence/absence of a 
sheet in a sheet feeding unit to the DC controller 2002. In 
response to this command, the DC controller 2002 transmits a 
/STS216 signal indicating the status of the cassette where 
no sheet is present to the printer controller 2103. The 
/CCRT217 signal is cleared to High at the timing of making a 
/SBSY215 signal Low. 

Next, a description will be provided of a color print- 
ing operation with reference to FIG. 18. FIG. 18 is a timing 
chart for commands / statuse s exchanged between the printer 
controller 2103 and the DC controller 2002 during a color 
printing operation. 

When a request to start a printing operation has been 
generated, as shown in FIG. 18, the printer controller 2103 
confirms the printer status from the DC controller 2002 
while performing, for example, processing of converting 
image data. In response to this confirmation, the DC con- 
troller 2002 traomit - s a status indicating a ready state. 

Upon confirmation of the ready state, the printer con- 
troller 2103 provides a command to assign a sheet feeding 
cassette (for example, the lower cassette), and then a com- 



mand to request the size of recording sheets accommodated 
within the assigned cassette. In response to this series of 
commands, corresponding statuses (for example, a state of 
assigned sheet feeding, and information relating to the size 
of sheets) are transmitted from the DC controller 2002. 

Then, the printer controller 2103 provides a command to 
assign a sheet discharging port (for example, the face-up 
( FU ) discharged-sheet tray). In response to this command, 
the DC controller 2002 transmits a status indicating a state 
of sheet discharge at the assigned sheet discharging port. 
Then, a page-mode assigning command to assign the number of 
pages of prints is provided. In response to this command, a 
status of setting the assigned page mode is transmitted. 
Finally, a command to assign monochromatic/color printing is 
provided. In response to this command, a corresponding 
status is transmitted. In the present case, it is assumed 
that a color printout is assigned. All settings at the DC 
controller side, i.e., for the printer side, -is. terminated. 

Then, the printer controller 2103 transmits a Low 
(TRUE )/PRNT206 signal to the DC controller 2002. In response 
to this signal, the DC controller 2002 transmits a /TOP207 
signal after a predetermined time period. Upon reception of 
the /TOP207 signal, the printer controller 2103 outputs a 
/VD0211 signal to the DC controller 2002 by making /TOP207 
and /LSYNC208 signals references for vertical scanning and 
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horizontal scanning, respectively, in synchronization with a 
/VCLK2209 signal. Since the color mode is set, /TOP207 sig- 
nals are generated four times to form an image having four 
colors, i.e., C, M, Y and K. 

After the generation of the last /TOP207 signal, the 
/PRNT206 signal is returned to High (FALSE). According to 
this /PRNT206 signal, the DC controller 2002 detects the end 
of the request of printing and the process proceeds to 
postprocessing, such as an operation of cleaning the inter- 
mediate transfer member 405 (shown in FIG. 15). Substan- 
tially simultaneously with the shift to the postprocessing, 
the printing sheet having the toner image transferred 
thereto passes through the fixing unit and is discharged 
onto the assigned sheet discharging port. 

When the printer controller 2103 confirms from the DC 
controller 2002 a state in which a sheet is not conveyed, 
i.e. , the end of sheet discharge, the printing operation is 
terminated, and the printer controller 2103 awaits the next 
printing operation in a ready state until the next printing 
operation is started. 

If an abnormal state, such as a jam of a printing 
sheet, the absence of a sheet, the opening of the door by 
the user, or the like, occurs during the above-described 
operation, the DC controller 2002 notifies the printer con- 
troller 2103 of the occurrence of abnormality using a 
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/CCRT217 signal, and the printer controller 2103 performs 
processing for the occurred abnormality. 

Next, a description will be provided of a composite 
image forming apparatus having a printer function and a 

5 copying function obtained by incorporating an image reading 
device in the above-described laser-beam printer, FIG. 1 is 
a schematic diagram illustrating the configuration of the 
image forming apparatus according to an embodiment of the 
present invention. FIG. 2 is a diagram illustrating a state 

10 in which an optional automatic original-conveying device is 
mounted in the image reading device of the image forming ap- 
paratus shown in FIG. 1. 

As shown in FIG. 1, the image forming apparatus having 
both of the printer function and the copying function in- 

15 eludes a DC controller 2002 for driving an image forming 
mechanism 2003 for executing a series of processing of con- 
veying a sheet and forming an image represented by image 
data on the sheet, a printer controller 2103 for performing 
data processing of generating image data by processing 

20 printing data transferred from a host computer 2104, setting 
an operation for the DC controller 2002, transmitting image 
data at a predetermined timing corresponding to the DC con- 
troller 2002, and transmitting a command relating to the 
setting of the operation of the DC controller 2002, and a 

25 reader controller 901 for controlling a reading operation of 
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an image reading device 101, performing predetermined 
processing for image data output from the image reading 
device 101, and performing image data transmission of trans- 
mitting the image data at a predetermined timing correspond- 
ing to the DC controller 2002. The reader controller 901 is 
provided between the printer controller 2103 and the DC con- 
troller 2002, which are directly connected to each other in 
an ordinary laser-beam printer, so as to be communicatable 
with each of the controllers. 

The image forming mechanism (engine) 2003, the DC con- 
troller 2002, the printer controller 2103 and the reader 
controller 901 are mounted in a main body 2001 of the ap- 
paratus together with an option controller 2006 (to be 
described later). Since the configuration of the image form- 
ing mechanism (engine) 2003 is the same as that shown in 
FIG. 15, a description thereof will be omitted. 

An optional sheet feeding cassette 2004 and a sorter 
2005 are also mounted in the main body 2001 of the printer. 
Driving operations for the optional sheet feeding cassette 
2004 and the sorter 2005 are controlled by the option con- 
troller 2006. The option controller 2006 controls driving 
operations for the optional sheet feeding cassette 2004 and 
the sorter 2005 based on commands from the printer control- 
ler 2103. 

The image reading device 101 includes an original-mount 



- 31 - 



102 on which an original to be read is mounted. Reading 
scanning is performed by projecting light onto a surface to 
be read of the original mounted on the original-mount 102 
while moving a light source 103, and guiding reflected light 
from the surface to be read of the original to photoelectric 
conversion means 104. The phtoelectric conversion means 104 
comprises an image pickup device, such as a CCD (charge- 
coupled device) or the like. An optical image guided to the 
photoelectric conversion means 104 is converted into an 
electrical signal according to photoelectric conversion. The 
obtained electrical signal is converted into a digital sig- 
nal by analog-to-digital conversion means 105, and the ob- 
tained digital signal is output to the reader controller 
901 . 

As shown in FIG. 2, an automatic or i g inal -convey ing 
device 801 for sequentially conveying read originals mounted 
on an original-mounting tray to the original-mount 102 can 
be mounted on the image reading device 101. The automatic 
original-conveying device 801 conveys an original in 
synchronization with a scanning timing of an optical scan- 
ning unit 802. Upon completion of scanning, the original on 
the original-mount 102 is returned to the original-mounting 
tray . 

Next, a description will be provided of electrical con- 
nection between the printer controller 2103 and the reader 
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controller 901 and between the reader controller 901 and the 
DC controller 2002 in the image forming apparatus) and the 
configuration of the reader controller 901 with reference to 
FIGS. 3 and 4. FIG. 3 is a diagram illustrating electrical 
5 connection between the printer controller 2103 and the 
t fi reader controller 901 and between the reader controller 901 

"pj and the DC controller 2002 in the image forming apparatus 

J": shown in FIG. 1. FIG. 4 is a block diagram illustrating the 

configuration of the reader controller 901 shown in FIG. 3. 
: 10 As shown in FIG. 3, the reader controller 901 receives 

5sss= 

^ image data output from the image reading device 101 via an 

lU image input unit 906. The received data is input to an 

yg image-signal processing unit 902 within the reader control- 

ler 901. The image-signal processing unit 902 performs 
15 predetermined processing for the received image data, and 
the processed image data is output at a predetermined timing 
corresponding to the DC controller 2002. The reader control- 
ler 901 controls a reading operation of the image reading 
device 101 and a conveying operation of the automatic 
20 original-conveying device 801 mounted in the image reading 
device 101. More specifically, in the control for the read- 
ing operation of the image reading device 101, a signal 
relating to the control is generated and is transmitted to 
an original-scanning-optical-system control unit 903. The 
25 original-scanning-optical-system control unit 903 drives an 
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optical-system scanning unit 802 of the image reading device 
101 based on a control signal from the reader controller 
901. In the control for the conveying operation of the 
automatic original-conveying device 801, a signal relating 
to the control is generated, and is transmitted to the 
original-feeding control unit 904. The original- feeding con- 
trol unit 904 drives the automatic original-conveying device 
801 based on a control signal from the reader controller 
901. An instruction, such as setting of a mode, or the like, 
by the user is input from an operation unit 905 to the 
reader controller 901. 

The reader controller 901 is disposed between the prin- 
ter controller 2103 and the DC controller 2002 so as to be 
communicatable with each of these controllers. Signals ex- 
changed between the reader controller 901 and the printer 
controller 2103, and signals exchanged between the reader 
controller 901 and the DC controller 2002 have the same 
functions as the signals exchanged between the printer con- 
troller 2103 and the DC controller 2002 in the ordinary 
laser-beam printer shown in FIG. 13. However, signals ex- 
changed between the reader controller 901 and the printer 
controller 2103, and signals exchanged between the reader 
controller 901 and the DC controller 2002 are signals physi- 
cally different from each other. Accordingly, signals of the 
first type are represented by attaching C at the head of the 
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name of each signal shown in FIG. 13, and signals of the 
second type are represented by attaching P at the head of 
the name of each signal shown in FIG. 13. 

Next, a description will be provided of the configura- 
tion of the reader controller 901 with reference to FIG. 4. 

As shown in FIG. 4, the reader controller 901 includes 
an image-signal processing unit 902 for performing predeter- 
mined processing for image data received from the image in- 
put unit 906. The image data output from the image-signal 
processing unit 902 is input to a selector 2201. The selec- 
tor 2201 selects one of image data from the image-signal 
processing unit 902 and image data output from the printer 
controller 2103 and outputs the selected image data. More 
specifically, signals selectively output from the selector 
2201 comprise signals /PVDO, /PVCLK and /PVDOEN representing 
image data. Each of these signals is supplied to the DC con- 
troller 2002. 

C Serial ^nntnmpi gat, i on with the printer controller 2103 
is performed via a serial communication controller 2205. The 
serial communication controller 2205 receives signals /CCCLK 
and /CCMD from the printer controller 2103, and outputs a 
signal /CSTS to the printer controller 2103. The exchange of 
signals for supplementing serial communication by the serial 
communication controller 2205 is performed via an 
input/output port 2206. Signals exchanged via the 



input/output port 2206 comprise signals /CPPRDY, /CCPRDY, 
/CRDY, /CPRNT, /CCBSY and /CSBSY. 

Serial communication with the DC controller 2002 is 
performed via a serial communication controller 2202. The 
serial communication controller 2202 outputs signals /PCCLK 
and /PCMD to the DC controller 2002, and receives a signal 
/PSTS from the DC controller 2002. The exchange of signals 
for supplementing serial communication by the serial com- 
munication controller 2202 is performed via an input/output 
port 2203. Signals exchanged via the input/output port 2203 
comprise signals /PPPRDY, /PCPRDY , /PRDY, /PPRNT , /PCBSY and 
/PSBSY. 

A signal /PTOP output from the DC controller 2002 is 
input to an interrupt controller 2204 and a gate 2207. A 
signal /PCCRT is input to the interrupt controller 2204 
together with the /PTOP signal, and the interrupt controller 
2204 notifies a CPU 2209 of the generation of an interrupt 
event . 

The gate 2207 performs an opening/closing operation for 
selecting whether or not the input /PTOP signal is to be 
output to the printer controller 2103 as a signal /CTOP. 
This opening/closing operation is controlled by the CPU 
2209. 

The /PCCRT signal output from the DC controller 2002 is 
input to a control circuit 2208. The control circuit 2208 
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controls the output of the /PCCRT ( /CCCRT ) signal to the 
printer controller 2103 based on an instruction from the CPU 
2209, and directly transmits a /CCCRT signal to the printer 
controller 2103 by setting a flag without intervention of 
the DC controller 2002. 

A signal /PLSYNC output from the DC controller 2002 is 
input to a gate 2210. The gate 2210 performs an 
opening/closing operation for selecting whether or not the 
input /PLSYNC signal is to be output to the printer control- 
ler 2103 as a signal /CLSYNC. This opening/closing operation 
is controlled by the CPU 2209. 

The CPU 2209 performs controls for respective blocks in 
addition to the above-described controls. 

Next, a color copying operation will be described. 
When a copying start key on the operation unit 905 has 
been depressed, the reader controller 901 closes the gates 
2207 and 2210, and the control circuit 2208, and controls 
the selector 2201 so as to select the signal from the image 
input unit 906. 

Then, the reader controller 901 requests the DC con- 
troller 2002 to confirm a signal /PPRDY, i.e., a ready state 
of the printer, via the input/output port 2203. In response 
to this request, the DC controller 2002 provides a status 
indicating a ready state. 

Upon confirmation of a ready state, various settings at 
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the DC controller side, i.e., for the printer side, are per- 
formed. 

More specifically, the reader controller 901 provides a 
command to assign a sheet feeding cassette (for example, the 
lower cassette), and then a command to request the size of 
recording sheets accommodated within the assigned cassette. 
In response to this series of commands, corresponding 
statuses (for example, a state of assigned sheet feeding, 
and information relating to the size of sheets) are trans- 
mitted from the DC controller 2002. 

Then, the reader controller 901 provides a command to 
assign a sheet discharging port (for example, the face-up 
( FU ) di scharged-sheet tray). In response to this command, 
the DC controller 2002 transmits a status indicating a state 
of sheet discharge at the assigned sheet discharging port. 
Then, a page-mode assigning command to assign the number of 
pages of prints is provided. In response to this command, a 
status of setting the assigned page mode is transmitted. 
Finally, a command to assign monochromatic/color printing is 
provided. In response to this command, a corresponding 
status is transmitted. 

Upon completion of all settings at the DC controller 
side, i.e., for the printer side, in the above-described 
manner, the reader controller 901 performs control for the 
automatic original-conveying device 801. According to this 
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control, the original is conveyed onto the original-mount 
102 . 

Then, the reader controller 901 transmits a Low 
( TRUE ) /PPRNT signal, i.e., a request for printing, to the DC 
controller 2002. In response to this signal, the DC control- 
ler 2002 transmits a /PTOP signal after a predetermined time 
period. Upon reception of the /PTOP signal, the interrupt 
controller 2204 generates an interrupt event. The CPU 2209 
instructs the original-scanning-optical-system control unit 
903 to perform reading scanning of the image reading device 
2501 in synchronization with the /PTOP signal based on the 
event generated from the interrupt controller 2204. Accord- 
ing to the input of the /PTOP signal, the selector 2201 out- 
puts a /PVDO signal from the image input unit to the DC 

controller 2002 by making /PTOP and /PLSYNC signals 
references for vertical scanning and horizontal scanning, 
respectively, in synchronization with a /PVCLK signal. Since 
the color mode is set, /PTOP signals are generated four 
times to form an image having four colors, i.e., C, M, Y and 
K . 

After the generation of the last /PTOP signal, the 
/PPRNT signal is returned to High (FALSE). According to this 
/PPRNT signal, the DC controller 2002 detects the end of the 
request of printing and the process proceeds to postprocess- 
ing, such as an operation of cleaning the intermediate 
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transfer member 405 (shown in FIG. 15). Substantially simul- 
taneously with the shift to the postprocessing, the printing 
sheet having the toner image transferred thereto passes 
through the fixing unit and is discharged onto the assigned 
sheet discharging port. 

When the reader controller 901 confirms from the DC 
controller 2002 a state in which a sheet is not fed, i.e., 
the end of sheet discharge, the printing operation is ter- 
minated, and the reader controller 901 awaits the next 
printing operation in a ready state until the next printing 
operation is started. 

Next, a description will be provided of a color print- 
ing operation. 

Upon completion of the copying operation in the above- 
described manner, the reader controller 901 assumes a ready 
state. At that time, the reader controller 901 opens the 
gate 2207 and the control circuit 2208 for a job to be sub- 
sequently generated. 

When a request to start a printing operation has been 
input, the reader controller 901 controls the selector 2201 
so as to select the signal from the printer controller 2103. 

Then, the reader controller 901 confirms a /PPRDY sig- 
nal, i.e., a ready state of the printer, from the DC con- 
troller 2002 via the input/output port 2203. In response to 
this confirmation, the DC controller 2002 transmits a status 
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indicating a ready state. 

When the ready state of the DC controller 2002 has been 
confirmed, the reader controller 901 sets the /CRDY signal 
to TRUE via the input/output port 2206. Then, the printer 
controller 2103 performs communication for performing 
various kinds of settings at the DC controller side, i.e., 
for the printer side, with the reader controller 901. More 
specifically, commands for various kinds of settings output 
from the printer controller 2103 are received via the serial 
communication controller 2205. The contents of the received 
commands are interpreted by the CPU 2209. In accordance with 
the contents of the interpreted commands, commands indicat- 
ing the same contents are transmitted via the serial com- 
munication controller 2202, and various kinds of settings 
for the DC controller side are performed according to the 

commands. Statuses corresponding to a series of commands are 

2oo2- 

transmitted from the DC controller -246*-, and the transmitted 
statuses are received via the serial communication control- 
ler 2202. The received statuses are interpreted by the CPU 
2209, and are then transmitted to the printer controller 
2103 via the serial communication controller 2205. 

Then, the printer controller 2103 transmits a Low 
f TRUE ) / CPRNT signal, i.e., a request of a printing opera- 
tion to the reader controller 901. Upon reception of the 
request, the reader controll er 901 transmits a /PPRNT signal 
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to the DC controller 2002. In response to the /PPRNT signal, 
a /PTOP signal is transmitted from the DC controller 2002 
after a predetermined time period. The /PTOP signal passes 
through the gate 2207, and is transmitted to the printer 
5 controller 2103 as a /CTOP signal. 

The printer controller 2103 transmits a /CVDO signal to 
the reader controller 901 in synchronization with a /CVCLK 
signal by making the /CTOP signal and a /CLSYNC signal pass- 
ing through the gate 2210 references for vertical scanning 
10 and horizontal scanning, respectively. Respective signals 
including the /CVDO signal transmitted from the printer con- 
troller 2103 are transmitted to the DC controller 2002 via 
the selector 2201 as /PVDO , /PVCLK and /PVODEN signals. 

There is a difference in the image-data transmission 

15 timing between a printing operation and a copying operation. 
The difference will now be described with reference to FIGS. 
11 and 12. FIG. 11 is a diagram illustrating a difference in 
the image-data transmission timing between a printing opera- 
tion and a copying operation in the image forming apparatus 

20 shown in FIG. 1. FIG. 12 is a block diagram illustrating the 
configuration of another reader controller which replaces 
the reader controller shown in FIG. 4. 

The printer controller 2103 includes an image memory 
for storing image data. Image data is transmitted after 

25 being first stored in the image memory. Accordingly, the 
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printer controller 2103 transmits image data /CVDO to the DC 
controller 2002 after receiving a /CTOP signal. Hence, a 
time required from the reception of the /CTOP signal to the 
output of the /CVDO signal is an electrical delay time. 
O 5 On the other hand, in a copying operation, when the 

j!! reader controller 901 has received a /PTOP signal, control 

SI is performed so as to start the movement of the optical- 

y± system scanning unit of the image reading device 101. A time 

ti-i 

= required from the reception of the /PTOP signal to the out- 

Ll 10 put of image data from the image reading device 101 is 

longer than a time required until the output of image data 
^ in a printing operation. 

More specifically, as shown in FIG. 11, in order to 
make the optical-system scanning unit of the image reading 
15 device 101 from a stopped state to a state of being capable 
of performing original-reading scanning, a time to ac- 
celerate the optical-system scanning unit to a predetermined 
speed is required. For example, a time of about 100 ms is 
required. Accordingly, if a /PTOP signal is transmitted 
20 during a copying operation at the same timing as a /PTOP 
signal during a printing operation, the transmission timing 
of image data during the copying operation is delayed from 
the transmission timing of image data during the printing 
operation. Hence, in the present embodiment, in a copying 
25 operation, the DC controller 2002 outputs Image -data- earlier 
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(for example, 100 ms ) than during a printing operation, and 
reading scanning of the image reading device 101 is started 
substantially simultaneously when the reader controller 901 
has received the /PTOP signal. It is thereby possible to 
5 make a time required until the output of image data from the 
% image reading device 101 substantially the same as a time 

U required until the output 

operation. 
^ In another method for 

j\ 10 reception of a /PTOP signal 

the image reading device 101 substantially the same as a 
^Jj time required until the output of image data during a print- 

C ; ing operation, a new signal for instructing the start of 

scanning of the image reading device 101 is generated in a 
15 copying operation. More specifically, as shown in FIG. 12, 
the DC controller 2002 provides a new signal /RSTART for in- 
structing the start of scanning of the image reading device 
c- 101 by taking into consideration the delay time instead 

of the /PTOP signal during a copying operation, and trans- 
20 mits image data substantially simultaneously with the provi- 
sion of the /RSTART signal. During a printing operation, the 
provision of the /PTOP signal is performed 
ner as in the foregoing description. 

Next, a description will be provided 
25 performed between the printer controller 



of image data during a printing 

making a time required from the 
to the output of image data from 



in the same man- 

of communication 
2103 and the DC 
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controller 2002 via the reader controller 901 with reference 
to FIGS. 5(a) through 6(b). FIGS. 5(a) and 5(b) are flow- 
charts illustrating a communication operation relating to a 
request to change the sheet feeding cassette performed be- 
tween the printer controller 2103 and the DC controller 
2002. FIGS. 6(a) and 6(b) are flowcharts illustrating a com- 
munication operation of the reader controller 901 for the 
request to change the sheet feeding cassette from the prin- 
ter controller 2103 during a copying operation. 

First, a communication operation relating to a request 
to change the sheet feeding cassette performed between the 
printer controller 2103 and the DC controller 2002 will -bve 
described with reference to FIGS. 5(a) and 5(b). A descrip- 
tion will be provided of a case in which a request to change 
the sheet feeding cassette is transmitted from the printer 
controller 2103 to the DC controller 2002 when the DC con- 
troller 2002 is in a ready state, and it is assumed that 
control for a copying operation by the reader controller 901 
is not performed. 

When providing a request to change the sheet feeding 
cassette from the printer controller 2103 to the DC control- 
ler 2002 when the DC controller 2002 is in a ready state, as 
shown in FIG. 5(a), the printer controller 2103 first 
provides in step S101 a command to change the sheet feeding 
cassette. The command to chage the sheet feeding cassette is 



transmitted to the DC controller 2002 via the reader con- 
troller 901. 

The process then proceeds to step S102, where the prin- 
ter controller 2103 awaits a response returned from the DC 
controller 2002 via the reader controller 901. If there is a 
response from the DC controller 2002, the process proceeds 
to step S103, where it is determined if the change of the 
sheet feeding cassette has succeeded based on the contents 
of the response. 

If the result of the determination in step S103 is af- 
firmative, this processing is terminated. If the result of 
the determination in step S103 is negative, the process 
proceeds to step S104, where error processing is executed. 

On the other hand, as shown in FIG. 5(b), the DC con- 
troller 2002 awaits in step S105 a command from the printer 
controller 2103. When a command from the printer controller 
2103 is present, the process proceeds to step S106, where 
the contents of the command are identified. If the command 
is a command to change the sheet feeding cassette, the 
process proceeds to step S107, where the sheet feeding cas- 
sette is changed. Then, in step S108, the success of the 
change of the cassette is notified. 

If the command is a command other than a command to 
change the sheet feeding cassette, the process proceeds to 
execution of processing corresponding to the command. 
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The communication operation of the reader controller 
901 when the printer controller 2103 outputs a command, such 
as a request to change the sheet feeding cassette, or the 
like, to the DC controller 2002 as described above will now 

5 be described with reference to FIGS. 6(a) and 6(b). 

As shown in FIG. 6(b), first, in step S207, the reader 
controller 901 determines if a command ( /CCMD ) has been 
provided from the printer controller 2103. If the result of 
the determination is affirmative, the command from the prin- 

10 ter controller 2103 is received by the serial communication 
controller 2205, and the process proceeds to step S208. 

In step S208, it is determined if a state in which the 
reader controller 901 can transmit the command received from 
the printer controller 2103 to the DC controller 2002 

15 without being influenced is provided. If the result of the 
determination is affirmative, the process proceeds to step 
S209, where the same command (/PCMD) as that transmitted 
from the printer controller 2103 is transmitted to the DC 
controller 2002. 

20 The process then proceeds to step S210, where a 

response from the DC controller 2002 is awaited. When a 
response from the DC controller 2002 has been received, the 
process proceeds to step S211, where it is determined if the 
execution of the command has succeeded based on the response 

25 from the DC controller 2002. If the result of the determina- 
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tion in step S211 is affirmative, the process proceeds to 
step S213, where the success of the execution of the command 
is notified to the printer controller 2103. For example, if 
the command is a command to change the sheet feeding cas- 
5 sette, the success of the change of the sheet feeding cas- 
^ C sette is notified when the change of the o h a c-& e -t4ue has 

]p succeeded. If the result of the determination in step S211 

.J\ is negative, the process proceeds to step S214, where error 

processing is executed, 
f 10 If the result of the determination in step S208 is 

H negative, for example, if it is determined that the reader 

W controller 901 is in a state of performing control relating 

yjj to a copying operation by assigning a sheet feeding cas- 

sette, it is determined that the operation currently being 
15 executed may, in some cases, not be normally executed by 
transmitting the command received from the printer control- 
ler 2103 to the DC controller 2002, and the process proceeds 
to step S212. In step S212, the command received from the 
printer controller 2103 is not transmitted to the DC con- 
20 c troller 2002, but -a-i*e stored in an engine command queue in 
the sequence of provision of commands. 

The process then proceeds to step S213, where the 
success of the execution of the command is notified to the 
printer controller 2103 in a pseudo manner, because the 
25 printer controller 2103 awaits a response to the provided 
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command. 

Upon completion of control relating to a copying opera- 
tion and the like by the reader controller 901, then, as 
shown in FIG. 6(a), first, in step S201, it is determined if 
the reader controller 901 is in a state of being capable of 
transmitting the command received from the printer control- 
ler 2103 to the DC controller 2002 without being influenced. 
If the result of the determination is affirmative, the 
process proceeds to step S202, where the oldest one of com- 
mands stored in the engine command queue is first output. 

The process then proceeds to step S203, where a 
response from the DC controller 2002 is awaited. When a 
response from the DC controller 2002 has been received, the 
process proceeds to step S204 , where it is determined if the 
execution of the command has been succeeded based on the 
response from the DC controller 2002. If the result of the 
determination in step S204 is affirmative, the process 
proceeds to step S205 , where the command output from the en- 
gine command queue is deleted. If the result of the deter- 
mination in step S204 is negative, the process proceeds to 
step S206, where error processing is performed. 

By thus performing control of relaying communication 
performed between the printer controller 2103 and the DC 
controller 2002 by the reader controller 901, it is possible 
to realize communication between the printer controller 2103 
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and the DC controller 2002 according to procedures substan- 
tially the same as conventional communication procedures 
directly performed between the printer controller 2103 and 
the DC controller 2002, and to operate a command processing 
sequence while maintaining consistency. 

Next, a description will be provided of processing when 
the DC controller 2002 transmits a change in the state of 
the engine side to the reader controller -9 03 using a /PCCRT 
signal with reference to FIG. 7. FIG. 7 is a flowchart il- 
lustrating processing when the DC controller 2002 transmits 

a change in the state of the engine side to the reader con- 
Tot 

troller 9 0 3- using a /PCCRT signal. 

A change in the state of the engine side to be recog- 
nized by the printer controller 2103 differs, in some cases, 
from a change in the state of the engine side to be recog- 
nized by the reader controller 901. For example, when a jam 
occurs during a copying operation, a change in the state due 
to the jam is a change in the state which is to be recog- 
nized by the reader controller 901, but is not a change in 
the state which is to be recognized by the printer control- 
ler 2103. Even if this change is recognized by the printer 
controller 2103, the printer controller 2103 cannot execute 
postprocessing corresponding to this change. 

Accordingly, it is necessary to transmit a change in 
the state occurred at the engine side during a copying 
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operation only to the reader controller 901, and it is 
necessary to transmit a change in the state occurred at the 
engine side during a printing operation only to the printer 
controller 2103. However, there are some changes in the 

5 state which must be notified to both of the reader control- 
ler 901 and the printer controller 2103 irrespective of the 
operational mode. For example, it is necessary to notify 
changes in the state, such as a change in the size of the 
sheet feeding cassette, the absence of a sheet, and the 

10 like, to both of the reader controller 901 and the printer 
controller 2103. Accordingly, control is performed so that a 
change in the state is notified to at least one of the 
reader controller 901 and the printer controller 2103 
depending on the contents of the change in the state. 

15 Next, control relating to the above-described notifica- 

tion of a change in the state will be described in detail 
with reference to FIG. 7. 

During a copying operation in which the reader control- 
ler 902 controls the DC controller 2002, as shown in FIG. 7, 

20 first, in step S301, the interrupt controller 2204 monitors 
if the /PCCRT signal becomes "TRUE" in a state in which the 
/PCCRT signal is masked against the printer controller 2103 
by the gate function of the control circuit 2208. When a 
"TRUE" /PCCRT signal has been received by the interrupt con- 

25 troller 2204, the process proceeds to step S302, where a 
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command to ask the detail of a change in the state is trans- 
mitted to the DC controller 2002. 

The process then proceeds to step S303, where a 
response from the DC controller 2002 for the command is 
5 awaited. When there is a response from the DC controller 
2002, the process proceeds to step S304, where a change in 
the state of the engine side is acquired from the responsed 
status . 

In the next step S305, it is determined if the acquired 

10 change in the state is to be recognized by the printer con- 
troller 2103. If the result of the determination is nega- 
tive, the process proceeds to step S310, where processing 
for the change in the state acquired by the reader control- 
ler 901 is executed, and the process is terminated. 

15 If the result of the determination in step S305 is af- 

firmative (for example, in the case of a change in the size 
of the sheet feeding cassette), the process proceeds to step 
S306, where a "TRUE" /CCCRT signal is transmitted to the 
printer controller 2103 by setting a flag by the controller 

20 circuit 2208. 

In the next step S307, an inquiry for a change in the 
state transmitted from the printer controller 2103 in 
c response to the TRUE Jt /CCCRT signal is awaited. When such an 
inquiry is present, the process proceeds to step S308, where 

25 a change in the state received from the DC controller 2002 
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is transmitted to the printer controller 2103 as a status. 

The process then proceeds to step S309, where the 

/CCCRT signal is made "FALSE", and the process is ter- 
minated . 

Next, the control of an execution command will be 
described with reference to FIGS. 8 through 10. FIG. 8 is a 
C. diagram illustrating the location and exchange of date when 

A 

a request for a printing operation is generated during a 
copying operation. FIG. 9 is a diagram illustrating the 
location and exchange of data when a request for a copying 
operation is generated during a printing operation. FIG. 10 
is a timing chart during an interrupt copying operation. In 
the present embodiment, a description will be provided of a 
method for controlling the reader controller 901 when both 
of the printer controller 2103 and the reader controller 901 
I provide a request the use to the DC controller 2002. 

First, a description will be provided of a case in 
which a request for a printing operation is provided during 
a copying operation. During the copying operation, the DC 
controller 2002 receives image data PVDO transmitted from 
the image reading device 101 via the reader controller 901, 
and executes image formation. The assignment of a sheet 
feeding cassette, a sheet discharging port and the like, 
serving as setting items relating to this image forming 
operation, are already set by serial communication between 



the reader controller 901 and the p r inte r controller 2 103 -. 
As shown in FIG. 8, set values for these items are written 
in a buffer 1301 within the reader controller 901. Values 
set by the reader controller 901 for the DC controller 2002 
as values for the reader, and values set by the printer con- 
troller 901 for the DC controller 2002 as values for PDL are 
written in the buffer 1301. These values are rewritten to 
newly set values at every operation. 

When a request for a printing operation is provided 
from the printer controller 2103 during this copying opera- 
tion, it is undesirable to provide a printout by interrupt- 
ing a printing operation during the copying operation from 
the viewpoint of usability. In the present embodiment, con- 
trol is performed so as to prolong execution for the request 
for a printing operation until the end of the copying opera- 
tion currently being executed. However, it is necessary for 
the - print e r controller - 20 3 to transmit a /CSTS signal in 
response to a /CCDM - signal from the printer controller 2103, 
since the printer controller 2103 awaits a response to the 
request for a printing operation. Accordingly, communication 
between the printer controller 2103 and the reader control- 
ler 901 is performed in parallel to the copying operation. 
As a result, a set value for PDL is set from among set 
values stored in the buffer 1301 in accordance with the 
request from the printer controller 2103. When there is a 
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difference between the set value for- the reader and the set 
value for PDL stored within the buffer 1301, the reader 
controller - 200 - 3 may perform a setting conforming to the set 
value for PDL for the DC controller 2002 before starting a 

5 printing operation after completing the copying operation. 

More specifically, if a request for a printing opera- 
tion is provided from the printer controller 2103 during a 
color copying operation set so that a sheet is fed from the 
upper cassette and is discharged onto the face-up discharg- 

10 ing port, the execution of the printing operation is 
prolonged, but it is possible to perform various settings. 
If the request for a printing operation indicates sheet 
feeding from the upper cassette, sheet discharge onto the 
face-down discharging port, and setting of a black-and-white 

15 image formation, since both of the reader controller 901 and 
the printer controller 2103 assign the upper cassette, it is 
unnecessary to assign the upper cassette for the DC control- 
ler 2002 when switching to a printing operation is performed 
after the end of the copying operation. On the other hand, 

20 since settings of a discharged sheet and the image forming 
mode differ between the copying operation and the printing 
operation, it is necessary to perform settings of a dis- 
charged sheet and the image forming mode from the reader 
controller 901 to the DC controller 2002 after the end of 

25 the copying operation. 
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As described above, the reader controller 901 performs 
control so as to cause a command from the printer controller 
2103 to prolong the execution of the command by the DC con- 
troller 2002, and to prevent an overlapped setting with 
5 respect to settings already performed by the DC controller 
2002. 

Next, a description will be provided of a case in which 
a request for a copying operation is provided during a 
printing operation with reference to FIG. 9. When a request 

10 for a copying operation is provided during a printing opera- 
tion, it is considered desirable from the viewpoint of 
usability to perform an interrupt of a copying operation 
during the printing operation. Hence, in the present embodi- 
ment, control is performed so as to perform an interrupt of 

15 a request for a copying operation in the printing operation 
currently being executed. 

In this printing operation, image data /CVDO from the 
printer controller 2103 is selected by the selector 2201, 
which transmits the selected data to the DC controller 2002 

20 as a /PVDO signal. It is assumed that in this printing 
operation, a mode of feeding a sheet from the upper cas- 
sette, discharging the sheet onto the face-down sheet dis- 
charging port, and forming a black-and-white image is set. 

The DC controller 2002 detects the end of image forma- 

25 tion only after the /PPRNT signal from the printer control- 



- 56 - 

ler 2103 becomes High (FALSE). Hence, the number of prin- 
touts cannot be recognized. 

For example, if a printing operation is started assum- 
ing an expected number of printouts of four, and if an in- 
terrupt of a request for a copying operation is not provided 
from the reader controller 901 during the printing opera- 
tion, /PTOP signals are generated from the DC controller 
2002 four times at the above-described timing, and image 
data is transferred from the printer controller 2103 to the 
DC controller 2002 via the reader controller 901 based on 
the /PTOP signals. 

A description will now be provided of a case in which a 
request for an interrupt copying operation of one copy is 
provided for a color original while the second printout is 
being formed, with reference to FIGS. 9 and 10. 

Referring to FIG. 10, according to a /CPRNT signal from 
the printer controller 2103, the reader controller 901 
transmits a /PPRNT signal to the DC controller 2002. In 
response to this signal, the DC controller 2002 supplies the 
printer controller 2103 with a /PTOP signal via the reader 
controller 901 as a /CTOP signal. Thus, a printing operation 
for first image data 1501 and a printing operation for 
second image data 1502 are executed. At that time, setting 
for the DC controller 2002 is performed in accordance with 
the set value for PDL stored in the buffer 1301 of the 



reader controller 901. 

If a request for an interrupt copying operation is 
provided during the printing operation for the second image 
data, the reader controller - £ 1 03 transmits a /CCCRT signal 
to the printer controller 2103. The /CCCRT signal is gen- 
erated by the operation of the control circuit 2208 as 
described above. The generation of the /CCCRT signal is per- 
formed not for showing an actual change in the state, but 
for requesting the printer controller 2103 to open the DC 
controller 2002 in order that the reader controller 901 ac- 
quires the DC controller 2002. 

In response to the /CCCRT signal, the printer control- 
ler 2103 transmits a command to ask a change in the state of 
the engine side to the DC controller 2002. The DC controller 
2002 transmits a status indicating "during a copying 
operation" in response to this command. 

The printer controller 2103 which has received this 
status detects that the DC controller 2002 is during a copy- 
ing operation in a state of maintaining the /CPRNT signal to 
Low (TRUE), and continues to await the transmission of a 
/CTOP signal. This waiting for a /CTOP signal is continued 
forever by releasing time-out by the printer controller 
2103. In a status other than "during a copying operation", 
the printer controller 2103 continues to await the transmis- 
sion of a /CTOP signal in a state of maintaining the / CPRNT 
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signal to Low (TRUE). This waiting for a /CTOP signal is 
processed as a time-out error after a prede temined time 
period. 

The DC controller 2002 transmits a /PTOP signal, which 
is used for controlling a copying operation by the reader 
controller 901, and the transmission of a /PTOP signal, 
i.e., a /CTOP1505 signal, to the printer controller 2103 is 
masked by the gate 2207. 

When the printing operation for the second image data 
has been completed in the above-described manner, image data 
/PVDO1506 obtained by reading of an original is selected 
from the reader controller 901 by the selector 2201 and is 
transmitted to the DC controller 2002, and a copying opera- 
tion corresponding to the /PVDO1506 signal is executed. At 
that time, setting for the DC controller 2002 is performed 
in accordance with the set value for the reader stored in 
the buffer 1301 of the reader controller 901. 

Upon completion of the interrupt copying operation for 
one sheet, the masking for the /PTOP signal is released, and 
the /PTOP signal is transmitted to the printer controller 
2103 as a /CTOP signal. According to the transmission of the 
/CTOP signal, the printer controller 2103 sequentially 
transfers /CVDO1503 and 1504 signals to the DC controller 
2002, and printouts corresponding to the /CVDO1503 and 1504 
signals are obtained. The set value for PDL stored in the 
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buffer 1301 of the reader controller 901 is reset in the DC 
controller 2002. 

As described above, by the determination of the reader 
controller 901, for example, about which one of the printer 
controller 2103 and the reader controller 901 is to acquire 
the DC controller 2002, or about at what timing a command is 
to provide, in accordance with the state of the printer con- 
troller 2103 or the reader controller 901, a single DC con- 
troller 2002 can realize requests from two controllers, 
i.e., the printer controller 2103 and the reader controller 
901 . 

Next, a description will be provided of control when 
the printer controller 2103 provides a command to confirm 
the contents of setting. 

When the printer controller 2103 intends to confirm the 
contents of setting for the DC controller 2002, the printer 
controller 2103 provides a /CCMD signal as a command to con- 
firm the contents of the setting. The reader controller 901 
which has received this command retrieves setting values 
stored in the buffer 1301. When the contents to be confirmed 
are stored in the buffer 1301, the contents are read and 
notified to the printer controller 2103 as a /CSTS signal. 

On the other hand, when the contents to be confirmed 
are not stored in the buffer 1301, the reader controller 901 
transmits a command to confirm the contents of setting as a 
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/PCMD signal to the DC controller 2002. The DC controller 
2002 reads the contents to be confirmed based on the /PCMD 
signal, and notifies the reader controller 901 of the read 
contents as a /PSTS signal. The reader controller 901 
notifies the printer controller 2103 of the notified con- 
tents as a /CSTS signal. 

As described above, since the reader controller is 
provided between the printer controller and the engine con- 
troller (DC controller) so as to be communicatable with each 
of these controllers, and arbitrate the acquisition of the 
right to use the engine controller with the printer control- 
ler, it is possible to realize a copying function having a 
high processing speed without causing a large amount of 
change in both of hardware and software in the configuration 
of a printer function caused by the addition of an image 
reading device in order to add a copying function to the 
printer function. 

First communication means for performing communication 
with the printer controller and second communication means 
for performing communication with the engine controller are 
provided in the reader controller. The reader controller 
receives image data and a command transmitted from the prin- 
ter controller via the first communication means, and trans- 
mits the received image data and command to the engine con- 
troller via the second communication means. Hence, the 
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reader controller can easily relay communication performed 
between the printer controller and the engine controller. 

Since the engine controller sets predetermined dif- 
ferent timings for operations of transmitting image data 
from the printer controller and the reader controller, the 
operations of transmitting image data from the printer con- 
troller and the reader controller to the engine controller 
can be performed at similar timings. 

When the reader controller detects the occurrence of a 
change in the state of the engine controller, the reader 
controller determines whether or not the change in the state 
of the engine controller is to be notified to the printer 
controller in accordance with the contents of the change in 
the state, it is possible to notify the printer controller 
of the contents of the change in the state in accordance 
with the status of the acquisition of the right to use the 
engine controller by the printer controller. 

When a change in the state occurs in the engine con- 
troller, the engine controller notifies the reader control- 
ler of the occurrence of the change in the state via a sig- 
nal line connecting the engine controller to the reader con- 
troller. When the reader controller detects the occurrence 
of the change in the state of the engine controller based on 
the notification of the occurrence of the change in the 
state, the reader controller transmits a command to ask the 
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contents of the change in the state to the engine controller 
via the second communication means. The engine controller 
transmits state-change-contents information indicating the 
contents of the change in the state to the reader controller 
in response to the asking command , so that the reader con- 
troller can determine whether or not the change in the state 
of the engine controller is to be notified to the printer 
controller in accordance with the state-change-contents in- 
formation. 

When the contents of the change in the state coincide 
with predetermined conditions, the reader controller 
notifies the printer controller of the change in the state. 
Since the predetermined conditions can be set by the printer 
controller, it is possible to notify the printer controller 
of the contents of the change in the state necessary for the 
printer controller. 

When the printer controller recognizes the state of the 
acquisition of the right to use the engine controller by the 
reader controller via the first communication means, control 
different from that when the printer controller acquires the 
right to use the engine controller is performed. Hence, con- 
trol adapted to a newly generated state as a result of addi- 
tion of the reader controller can be executed. 

Since the reader controller is provided between the 
printer controller and the engine controller so as to be 
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communicatable with each of these controllers, and analyzes 
a command provided from the printer controller to the engine 
controller and performs control for the execution of the 
command by the engine controller in accordance with the 
5 result of the analysis, it is possible to realize a copying 

O 

grj function having a high processing speed without causing a 

]p large amount of change in the hardware and software in the 

■-Ji configuration of a printer function caused by the addition 

* m of an image reading device in order to add a copying func- 

|\ 10 tion to the printer function, and to transmit the command 

i=r- 

1-] provided from the printer controller to the engine control- 

*Jf ler while maintaining consistency in the operation. 

« When the printer controller controls the engine con- 

troller, the printer controller performs control so as to 
15 delay the execution of a command causing a change in the 
load of the engine controller and to instantaneously execute 
a command capable of obtaining the status of the engine con- 
troller, from among commands provided from the reader con- 
troller to the engine controller. Hence, it is possible to 
20 operate a command processing sequence while maintaining con- 
sistency. 

When the reader controller controls the engine control- 
ler, the reader controller performs control so as to first 
make a command causing a change in the load of the engine 
25 controller to wait within the reader controller and to delay 
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the execution of the command by transmitting a response cor- 
responding to the command to the printer controller, and to 
instantaneously execute a command capable of obtaining the 
status of the engine controller, from among commands 
provided from the printer controller to the engine control- 
ler. Hence, it is possible to operate a command processing 
sequence while maintaining consistency. 

The reader controller is provided between the printer 
controller and the engine controller so as to be com- 
municatable with each of these controllers. When a set-state 
confirming command for confirming the set state of the en- 
gine controller is provided from the printer controller, the 
reader controller retrieves the location of the status cor- 
responding to the set-state confirming command, reads the 
corresponding status from the location, and transmits the 
read status to the printer controller. Hence, it is possible 
to realize a copying function having a high processing speed 
without causing a large amount of change in the hardware and 
software in the configuration of a printer function caused 
by the addition of an image reading device for adding a 
copying function to the printer function, and to prevent a 
decrease in the communication efficiency due to the provi- 
sion of the reader controller between the printer controller 
and the engine controller. 

When the location of the status corresponding to the 
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set-state confirming command is within the reader control- 
ler, the reader controller transmits the status correspond- 
ing to the set-state confirming command to the printer con- 
troller via the first communication means. When the location 
of the status corresponding to the set-state confirming com- 
mand is within the engine controller, the reader controller 
transmits a command equivalent to the set-state confirming 
command to the engine controller via the second communica- 
tion means. In response to that, command, the engine control- 
ler transmits a status equivalent to the status transmitted 
via the second transmission means to the printer controller 
via the first communication means. Hence, communication 
relating to the confirmation of the set state can be effi- 
ciently executed. 

Since the reader controller is provided between the 
printer controller and the engine controller so as to be 
communicatable with each of these controllers, and the 
reader controller rewrites the status for each of the prin- 
ter controller and the reader controller every time the set- 
ting of the operation of the engine controller is performed 
and stores the obtained status, it is possible to realize a 
copying function having a high processing speed without 
causing a large amount of change in the hardware and 
software in the configuration of a printer function caused 
by the addition of an image reading device for adding a 
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copying function to the printer function, and to reduce the 
amount of communication processing relating to the setting 
of operations. 

The individual components shown in outline or desig- 
nated by blocks in the drawings are all well-known in the 
electronic mail apparatus arts and their specific construc- 
tion and operation are not critical to the operation or the 
best mode for carrying out the invention. 

While the present invention has been described with 
respect to what is presently considered to be the preferred 
embodiment, it is to be understood that the invention is not 
limited to the disclosed embodiment. To the contrary, the 
present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and 
scope of the appended claims. The scope of the following 
claims is to be accorded the broadest interpretation so as 
to encompass all such modifications and equivalent struc- 
tures and functions. 



